Localization of histidine residues responsible for heme axial ligation in cytochrome b556 of complex II (succinate:ubiquinone oxidoreductase) in Escherichia coli.
Complex II (succinate:ubiquinone oxidoreductase) from Escherichia coli contains four different subunits. Two of the subunits (SDHC and SDHD) are hydrophobic and anchor the two more hydrophilic (flavin and iron-sulfur) subunits (SDHA and SDHB) to the cytoplasmic membrane. Previous studies have shown that the complex of SDHC/SDHD is required to maintain the heme B component of the enzyme and that the heme B is ligated to the protein by two histidine ligands. In the current work, the histidines within SDHC and SDHD have been systematically mutated. SDHC-His91 and SDHD-His14 were eliminated as potential ligands by these studies. SDHC-His84 and SDHD-His71 have been identified as the most likely heme axial ligands in the E. coli enzyme, suggesting that the heme bridges these two subunits in the membrane. Furthermore, the results show that the four-subunit Complex II assembles and retains function despite the absence of the heme B prosthetic group in the membrane. The results do not rule out completely SDHC-His30 as a candidate for heme ligation, but do show that mutation at this position prevents assembly of Complex II in the membrane.